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We Claim 

1. An apparatus for conducting chemical syntheses involving a sequence of 
reaction steps to be conducted on a solid phase, comprising: 

a plurality of reaction vessels arranged in a linear array in a rack for holding the 
vessels wherein each vessel contains (a) a substrate bearing a solid phase on which the 
reaction steps are carried out, (b) an opening through which reagents may be introduced, 
and (c) a passageway through which the vessel may be drained, and 

a valving means associated with each vessel, configured to yield a first position 
allowing drainage of the vessel and a second position preventing drainage of the vessel, 
said valving means enabling simultaneous draining of the vessels or simultaneous 
closing of the vessels, preventing drainage thereof. 

2. The apparatus of claim 1, comprising a plurality of substantially parallel 
linear arrays of reaction vessels wherein the valving means enables simultaneous 
draining or simultaneous closing of the vessels in a single linear array. 

3. The apparatus of claim 1, wherein said passageway comprises a protruding 
elongate conduit with an upstream terminus and a downstream terminus. 

4 The apparatus of claim 3, wherein said valving means comprises a valve 
body having an upper surface and a lower surface with a vertical bore extending 
therebetween and a horizontal bore arranged in the valve body such that the major axis of 
the horizontal bore is substantially normal to the major axis of the vertical bore and 
divides the vertical bore into an upper portion and a lower portion, wherein the upper 
surface of the valve body contains a valve seat coaxially aligned with the vertical bore 
and configured to accept and retain the elongate conduit. 
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5 The apparatus of claim 4, wherein the valve seat is configured to accept an 
annular sealing means which fits around the elongate conduit and provides a liquid-tight 
and pressure-tight interface b«ween said conduit and the valve body. , 

6 The apparatus of claim 5, wherein the valve seat further comprises a lock 
m eans for detachably coupling the elongate conduit with the valve body to provide a 
pressure-tight interface therebetween. 

7 A matrix formed by a plurality of substantially parallel linear arrays of two 
or m „re modular reaction vessels for use in solid phase chemical syndesis, where*. 

(a) each reaction vessel comprises (i) a container having a top opening, a 
bottom opening comprised of a protruding elongate conduit with an upstream terminus 
and a downsheam terminus and a filter means disposed within the container and arranged 
above the upstream terminus of the elongate conduit, 00 a valve body having an upper 
surface and a lower surface with a vertical bore extending thetebenveen and a horaonud 
bore arranged in the valve body such tha, the major axis of me horizontol bore . 
substantially normal ,0 the major axis of the vertical tore and divides the vertical bore 
into an upper portion and a lower portion, wherein the upper surface of the valve body 
contains a valve sea, coaxially aligned with the vertical bore and configured » accept 
and reudn the elongate conduit, and (Hi) a barrel drain having a drain bore extendmg 
.herethrough and an actuation means, wherein said barrel drain is disposed within ore 

bore is coaxially aligned with the vertical bore thereby allowing communication b«ween 
the upper and lower portions of the vertical bore, and » a second position wherem the 
barre, drain prevents communication between the upper and lower portions of the vertrca, 

b ° re ' ( b ) each linear army of reaction vessels is maintained in linear order within a 
rack configured to retain a plurality of reaction vessels; and 
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(c) the actuation means enables simultaneous actuation of the barrel drains in a 
single linear array of reaction vessels. 

8. The matrix of claim 7, further comprising elongate turning keys extending 
through the actuation means of each reaction vessel in a single linear array so as to 
enable simultaneous actuation of the barrel drains in each reaction vessel of a single 
linear array. 

9. A substantially linear array of two or more modular reaction vessels for use 
in solid phase chemical synthesis, wherein: 

(a) each reaction vessel comprises (i) a container having a top opening, a 
bottom opening comprised of a protruding elongate conduit with an upstream terminus 
and a downstream terminus and a filter means disposed within the container and arranged 
above the upstream terminus of the elongate conduit, (ii) a valve body having an upper 
surface and a lower surface with a vertical bore extending therebetween and a horizontal 
bore arranged in the valve body such that the major axis of the horizontal bore is 
substantially normal to the major axis of the vertical bore and divides the vertical bore 
into an upper portion and a lower portion, wherein the upper surface of the valve body 
contains a valve seat coaxially aligned with the vertical bore and configured to accept 
and retain the elongate conduit, and (iii) a barrel drain having a drain bore extending 
therethrough and an actuation means, wherein said barrel drain is disposed within the 
horizontal bore in the valve body and can be rotated to a first position in which the drain 
bore is coaxially aligned with the vertical bore thereby allowing communication between 
the upper and lower portions of the vertical bore, and to a second position wherein the 
barrel drain prevents communication between the upper and lower portions of the vertical 
bore; 

(b) said array of reaction vessels is maintained so that the reaction vessels are in 
linear spaced apart relation to each other within a rack configured to retain a plurality of 
such reaction vessels; and 
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(c) the actuation means enables simultaneous actuation of the barrel drains in 
each reaction vessel in the array. 

10. The linear array of claim 9, further comprising an elongate turning key 
extending through the actuation means of each reaction vessel in the array so as to enable 
simultaneous actuation of the barrel drains in each reaction vessel on the array. 

11. A modular reaction vessel for use in solid phase chemical synthesis, 
comprising: 

(a) a container having a top opening, a bottom opening comprised of a 
protruding elongate conduit with an upstream terminus and a downstream terminus and a 
filter means disposed within the container and arranged above the upstream terminus of 
the elongate conduit; 

(b) a valve body having an upper surface and a lower surface with a vertical 
bore extending therebetween and a horizontal bore arranged in the valve body such that 
the major axis of the horizontal bore is substantially normal to the major axis of the 
vertical bore and divides the vertical bore into an upper portion and a lower portion, 
wherein the upper surface of the valve body contains a valve seat coaxially aligned with 
the vertical bore and configured to accept and retain the elongate conduit; and 

(c) a barrel drain having a drain bore extending therethrough and actuation 
means, wherein said barrel drain is disposed within the horizontal bore in the valve body 
and can be rotated to a first position in which the drain bore is coaxially aligned with the 
vertical bore thereby allowing communication between the upper and lower portions of 
the vertical bore. 

1 2. The reaction vessel of claim 1 1 , wherein the valve seat is configured to 
accept an annular sealing means which fits around the elongate conduit and provides a 
liquid-tight and pressure-tight interface between said conduit and the valve body. 
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1 3 . The reaction vessel of claim 1 1 wherein the valve seat further comprises 
lock means for detachably coupling the elongate conduit with the valve body to provide a 
pressure-tight interface therebetween. 

14. The reaction vessel of claim 12 wherein the valve seat further comprises 
lock means for detachably coupling the elongate conduit with the valve body to provide a 
pressure-tight interface therebetween. 

15. The reaction vessel of claim 13 wherein the lock means comprises thread 
means disposed within the valve body for engaging a threaded coupler that holds the 
elongate conduit in place relative to the valve body. 

1 6. The reaction vessel of claim 1 1 wherein the filter means comprises an 
integral glass frit. 

1 7. The reaction vessel of claim 1 1 wherein the valve body is comprised of an 
inert polymeric material. 

J 8. The reaction vessel of claim 1 7 wherein the polymeric material is 
substantially rigid. 

1 9. The reaction vessel of claim 1 8 wherein the polymeric material is a 
poly(chlorotrifluoroethylene). 

20. The reaction vessel of claim 1 1 wherein the barrel drain is compression-fit 
within the horizontal bore in the valve body. 

21 . The reaction vessel of claim 1 1 wherein the barrel drain is comprised of an 
inert polymeric material. 
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22. The reaction vessel of claim 21 wherein the polymeric material is 
compressible. ^ 

23. The reaction vessel of claim 22 wherein the barrel drain is compression-fit 
within the horizontal bore in the valve body. 

24. The reaction vessel of claim 21 wherein the polymeric material is a high 
density polyethylene. 

25. The reaction vessel of claim 1 1 wherein the barrel drain is comprised of 
polytetrafluoroethylene. 

26. The reaction vessel of claim 1 1 wherein the actuation means comprises a 
key bore extending through the barrel drain and arranged such that the major axis of the 
key bore is substantially normal to the major axis of the drain bore. 

27. The reaction vessel of claim 26 wherein the key bore is C-shaped. 

28. The reaction vessel of claim 26 wherein the key bore is D-shaped. 

29. The reaction vessel of claim 1 1 wherein the actuation means comprises first 
and second key bores extending through the barrel drain and arranged such that the major 
axes of said key bores are substantially normal to the major axis of the drain bore. 
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30. A method for carrying out parallel reaction steps in the solid phase chemical 
synthesis of a plurality of compounds, said method comprising: 

(i) providing a plurality of reaction vessels arranged in a linear array in a rack 
for holding the vessels, wherein each vessel (a) contains a substrate bearing a solid phase 
on which the reaction steps are carried out and (b) has associated with it a valving means 
configured to yield a first position allowing drainage of the vessel and a second position 
preventing drainage of the vessel; 

(ii) optionally coupling said reaction vessel to said valving means by a lock 

means; 

(iii) introducing a reagent or solvent to each vessel; 

(iv) carrying out one or more chemical reaction steps on said solid phase; and 

(v) simultaneously actuating each said valving means to said first position to 
enable simultaneous draining of said vessels. 
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